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UNDERGROUND WATER RESOURCES OF THE COASTAL
PLAIN OF GEORGIA. |

By L. W. SrerrENsoN and J. O. VEATCH.

INTRODUCTION.

This report embodies the results of studies of the geology and
underground-water resources of the Coastal Plain of Georgia made
in accordance with an agreement entered into in 1908 between the
Geological Survey of Georgia and the United States Geological
Survey. The object of the investigations was to determine so far as
possible with the appropriations available the composition, structure,
and stratigraphic relations of the deposits of the Coastal Plain and
the geologic position, quality, quantity, and economic adaptability
of the waters they contain.

S. W. McCallie, State geologist, assigned-dJ. O. Veatch, assistant
State geologist, to conduct the investigations on the part of the State
Survey, and T. Wayland Vaughan, of the United States Geological
Survey, assigned L. W. Stephenson to carry on the work for the
Federal Survey. It was also arranged that R. B. Dole, chemist, United
States Geological Survey, should discuss the chemistry of the under-
ground waters with especial reference to their economic value.

According to the agreement with the State Survey the results of the
investigations were to be published in two volumes, one treating of
the geology of the area, to be issued by the State Survey, and the other
treating of the underground-water resources, to be issued by the
Federal Survey. The former was published in 1912 as Bulletin 26 of
the Geological Survey of Georgia. It was originally intended that
Mr. Veatch should be the senior author of the present report, but
owing to his resignation from the State Survey before the manuscript
was completed the larger part of the work was done by Mr. Stephen-
son, who therefore becomes the senior author.

The data upon which the present volume is based were collected in
part during the progress of the field studies, in part by correspondence
with postmasters, municipal authorities, well and spring owners, and
well drillers, and in part by laboratory studies which consisted chiefly
in making analyses of underground waters. Most of the analyses
were performed by Edgar Everhart, State chemist of Georgia.
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26  UNDERGROUND WATERS OF COASTAL PLAIN OF GEORGIA.

In the preparation of the report Stephenson gave his attention
especially to the underground waters contained in the Cretaceous
deposits, which outcrop in a relatively small area in the northern and
northwestern parts of the Coastal Plain, and Veatch gave his atten-
tion to the Tertiary and Quaternary deposits, which outcrop over
much the greater portion of the area. The two reports were combined
by Stephenson, who incorporated with them an appreciable amount
of new data subsequently obtained by correspondence.

The report is necessarily largely a compilation of data collected
from many sources. The account of the physiography and geology
of the area is mainly that given in Bulletin 26 of the State Survey,
slightly modified by later information. The account of the water
resources includes, in addition to the data obtained during the progress
of the investigations, all the more important available published
information, particularly that contained in bulletins of the State
Survey and chiefly in Bulletin 15, published in 1908, of which S. W.
McCallie is the author.

The authors express their thanks to T. W. Vaughan, of the United
States Geological Survey, and S. W. McCallie, of the State Survey.
The correlation of the fossiliferous marine Tertiary and Quaternary
formations and the interpretation of their stratigraphic relations are
based largely upon the paleontologic studies of Mr. Vaughan, who
also has had active supervision of the field and office work. Prof.
McCallie has been persistent in his endeavors to furnish data from all
possible sources.

It is manifestly impossible to mention here the names of all those
who have contributed to the material used in the report. The
authors, however, have endeavored throughout the report to indicate
the source of the data presented, and in this way they have acknowl-
edged many individual contributions. Besides making these indi-
vidual acknowledgments, they desire to express their great apprecia~
tion of the public-spirited manner in which many other persons have
responded to their requests for information.

PHYSIOGRAPHY.!

The major physiographic divisions of Georgia are the Cumberland
Plateau, the Appalachian Valley, the Appalachian Mountains, the
Piedmont Plateau, and the Coastal Plain.

CUMBERLAND PLATEATU.

The Cumberland Plateau is made up of flat-topped mountains or
table-lands of Carboniferous strata. It is represented in Georgia by
Lookout, Pigeon, and Sand or Raccoon mountains, which occupy

1 Reprinted with some modifications and revisions from the description by Mr. Veatch in Georgia
Geol. Survey Bull. 26, pp. 25-50, 1911.
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a small area in Dade and Walker counties, 1,500 to 2,300 feet above
sea level. These mountains rise 700 to 1,400 feet above the valleys
and are characterized by comparatively flat tops and steep, pre-
cipitous sides. They owe their form to the resistant character and
synclinal structure of the rocks capping them.

APPALACHIAN VALLEY.

The Appalachian Valley lies between the Cumberland Plateau on
the west and the Appalachian Mountains on the east. Considered
as a whole it is a valley, but within itself it is a region of parallel
ridges and corresponding subordinate valleys. It is 40 to 50 miles
wide and extends from the Tennessee line to the southern part of
Polk County and across the State line into Alabama. It is limited
on the east by an abrupt scarp of semicrystalline schists of the
Appalachian Mountain area, the Cartersville fault line. Geologically,
it lies within the Paleozoic area and is a region of intensely folded
limestones, sandstones, and shales. The ridges run north and south,
are generally steepsided, and owe their existence both to their struc-
ture and to the resistant character of the rocks composing them.
The valleys have been eroded from the softer strata. The ridges are
1,000 to 1,800 feet and the valleys 600 to 900 feet above sea level.

APPALACHIAN MOUNTAINS.

The Appalachian Mountain area comprises mainly the Blue Ridge,
but includes lesser mountain groups both to the east and west. It
occupies the northeast and north-central parts of the State, including
practically all of Rabun, Towns, Union, and Fannin counties, and
parts of Habersham, White, Lumpkin, Dawson, Pickens, Gilmer,
and Murray counties. The Blue Ridge enters the State in Rabun
and Towns counties and loses its distinctively mountainous character
in Pickens County. The region is vastly more complex geologically-
than either the Appalachian Valley or the Cumberland Plateau, being
‘composed of igneous rocks and highly metamorphosed sediments that
have been subjected to great orogenic movements, intense folding
and faulting, and erosion since early geologic time. The topography
is more rugged and more varied and shows greater irregularity in
drainage and less dependence upon the strike of the rock. The
highest elevation above sea level is about 5,000 feet, and a large
number of the ‘“balds” or knobs rise above 4,000 feet.

PIEDMONT PLATEAU.

The Piedmont Plateau lies between the Appalachian Mountains
and the Coastal Plain. The general surface of the plateau inclines
slightly seaward from elevations of 1,600 to 1,800 feet above sea
level in the north to a slow as 400 feet in places in the south. The
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plateau surface, according to an oral statement of Mr. Arthur Keith,
is divisible into at least two plains. The higher plain lies immediately
south of the Appalachian Mountains in portions of Stephens, Haber-
sham, Banks, Hall, White, Gwinnett, Forsyth, Lumpkin, Dawson,
Cherokee, Pickens, Bartow, Gordon, and Gilmer counties, at eleva-
tions of 1,200 to 1,800 feet above sea level. The lower plain includes
the remainder of the plateau southward to the border of the Coastal
Plain and is separated from the higher plain by an escarpment 100
to 200 feet high, which in most places is well defined. The plateau,
like the Appalachian Mountain area, is a region of great rock com-
plexity, but the beds, though subjected to intense folding and faulting,
have been planated by erosion, and with the exception of a few con-
spicuous monadnocks the land presents an even sky line. The
streams, which commonly conform to the slope of the plain, have
deeply trenched their courses, so that, although the general upland
is at an approximately concordant level, the surface in detail is
broken or hilly, in places approaching mountain ruggedness.

COASTAL PLAIN.
GENERAL FEATURES.

The Coastal Plain of Georgia includes practically all the State lying
south of a line passing through Augusta, Macon, and Columbus, an
area of approximately 35,000 square miles. It forms a part of the
Atlantic and Gulf Coastal Plain of the eastern United States.

Physiographically, the region is a low plain having a gentle south-
ward slope. In comparison with the other physiographic divisions
of the State this plain has been subjected to erosion for only a short
time, and its topography over the greater part of the area may be
described as youthful. On the whole the Coastal Plain is level,

- although it comprises some hilly and broken areas in the northern
part near the fall line, where in places it is dissected and appears
somewhat more mature. None of the hills, however, rise above a
general level, and their tops present an even skyline. The rocks are
mainly unconsolidated sands, clays, and marls of simple structure,
and the region consequently lacks the pronounced topography due
to resistant varieties of rock and the folding of beds that characterize
the Appalachian Valley and Appalachian Mountains. The plain
reaches a maximum elevation above sea level of 650 to 700 feet
between Macon and Columbus, and of 500 to 600 feet between Macon
and Augusta, and thence slopes gradually 3 to 4 feet per mile to sea
level. About one-half of the plain is less than 300 feet, and a large
area near the Atlantic coast, about one-seventh of the total, is less
than 100 feet above sea level. Here the streams have not cut as
deep courses as in the older divisions; tributary streams are fewer
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and large, flat, undrained or poorly drained areas abound, particu-
larly in the southeastern part.

PHYSIOGRAPHIC SUBDIVISIONS.

Although the Coastal Plain may be described, in comparison with
the Appalachian Valley, Appalachian Mountains, and Piedmont
Plateau, as a plain, it is not entirely featureless, and within itself it
presents topographic contrasts. It may be divided into six physio-
graphic divisions—the fall-line hills, Dougherty plain, Altamaha up-
land, southern lime-sink region, Okefenokee plain, and Satilla coastal
lowland. (See fig. 1.)
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FIGURE 1.—Sketch map showing physiographic divisions of the Coastal Plain of Georgia.

FALL-LINE HILLS.

The fall-line hills, as is indicated by their name, occupy the upper
portion of the Coastal Plain, their northern boundary being that of
the sediments of the Coastal Plain or approximately the fall line,
south of which the division forms a belt 40 to 50 miles wide across the
State. This belt, however, is not sharply defined, for on the north
it merges into the Piedmont Plateau and on the south into the level
and less broken land of the Dougherty plain and the Altamaha
upland. In the fall-line hills, more than in any other division, the
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topographic features are due to surface erosion. Stream erosion is
more active on account of the greater altitude and has been in progress
for a greater period of time. The region is characterized by flat-
topped hills or ridges and deep gullies or “washes.” The larger
streams have cut courses 200 to 350 feet below the level of the upland
plain, and the northern portion of the belt is as broken as the adjacent
Piedmont Plateau. The region is underlain mainly by sands and
clays of Cretaceous and Eocene age and their softness has favored
rapid erosion.

In elevation above sea level the higher land west of Ocmulgee
River varies from approximately 350 to 700 feet; that east of the
Ocmulgee from 300 to 600 feet. The elevations of low water at
Columbus, Macon, Milledgeville, and Augusta are, respectively, 190,
279, 241, and 98 feet.
. Two types of hills are commonly recognized, the sand hills and

the red hills. The sand hills are best developed in the more northerly
part of the belt and are conspicuous in Richmond, Crawford, Taylor,
Talbot, Marion, and other counties, and are really no more than flat
ridges which have a notable covering of gray or brownish sand.
This sand is almost pure quartz, incoherent or loose, and varies in
thickness from 3 to 30 feet, though its average thickness is perhaps
not more than 5 to 6 feet. This sand is probably residual from the
underlying Cretaceous and Eocene formations. The soil is poorly
productive, and the tree growth is mainly stunted oak and scattered
long-leaf pine.

The more southerly part of the fall-line belt consists mainly of red
hills, in which the gray sand is less widely distributed. The soil of
the hills is a bright-red sand or red sandy loam, which is residual
from the underlying geologic formations, chiefly the Eocene. The
red hills are conspicuous in Wilkinson, Twiggs, Houston, Macon,
Sumter, Terrell, Randolph, and Stewart counties.

The deep gullies, also known as ‘“washes” and ‘“caves,” which
appear in places in this region, are worthy of note. The softness of
the strata, together with the high altitudes of the plain above the
rivers, the removal of the timber, and the cultivation of the land, -
have especially favored rapid erosion, and some of the deepest gullies,
100 to 175 feet, are known to have formed since the settlement of the
country. The largest and most picturesque are located west and
north of Lumpkin, Stewart County. The gullies at Providence, 8
miles west of Lumpkin, are 100 to 175 feet in depth and from 200
yards to one-fourth mile in length. Their greatest width is at the
head, where a number of smaller gullies unite, so that in plan they are
roughly bottle shaped or pear shaped. In transverse profile they are
V-shaped, and in longitudinal profile roughly L-shaped, the horizontal
leg being, of course, much longer than the vertical—that is, the
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head of the gully is precipitous, and the gradient of the floor is so low
that the load of sand which is washed down is not carried far away
but is spread out in deltas and sand streams. (See Pl. I, A.) The
strata in which the gullies are formed are unconsolidated sands con-
taining soft clay layers and hence are easily eroded.- The recession
of the gullies has been very rapid, the deepest being known to have
worked back 300 feet in about 30 years and to have washed out 10
or 15 acres. Single caves or slumps 5 to 10 feet wide have taken
place after very heavy rainstorms. These gullies are the most pic-
turesque features of the Coastal Plain, presenting curious erosion
forms, pinnacles, “islands” or blocks, and sharp serrated ridges, cut oft
from the adjacent upland, the whole rendered the more striking by the
vivid color contrast of the bright-red and white sands with the dark-
green pine tops. Similar deep washes or gullies appear in Quitman,
Webster, Marion, Crawford, Houston, Twiggs, Wilkinson, and Wash-
ington counties. The deep washes on the south side of Rich Hill,
Crawford County, are, next to the Providence gullies, perhaps the
most picturesque. The famous gullies 4 miles west of Milledgeville
‘are properly within this area, although they are cut entirely in residual
clay derived from granite, only a few remnants of sediments of the
Coastal Plain appearing at this locality. These gullies, which are
about 50 feet deep, were visited by Lyell in 1842 and were described
by him in his Travels in North America.

DOUGHERTY PLAIN.

The Dougherty plain occupies a large area in the western part of
the Coastal Plain, extending from the Chattahoochee to a few miles
east of Flint River and including the greater part or all of the counties
of Decatur, Miller, Mitchell, Early, Baker, Calhoun, Dougherty, Ran-
dolph, Terrell, Lee, and Sumter. A small strip extends eastward
from the Flint to the Oconee, including parts of Dooly, Houston,
Pulaski, and Laurens counties. The plain is characterized by very
level tracts, containing few elevations that can properly be termed
hills. Small streams and branches are comparatively few, and surface
erosion is consequently slight, the drainage being in large measure
subterranean. The surface is further characterized by numerous
lime sinks, which form shallow depressions in otherwise level tracts.
The Dougherty plain includes most of the area underlain by the
limestones of the Vicksburg formation. It is rather sharply differen-
tiated from the Altamaha upland on the east and south but merges
into the fall-line hills on the north.

The elevation above sea level of the Dougherty plain varies from
approximately 125 feet in Decatur County to 450 feet in the southern
part of Houston County, much the greater portion being less than 300
feet.
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The sinks vary in size from small shallow depressions not more
than 100 to 200 feet in diameter to hollows occupying several hundred
_acres and to chains of sinks several miles in length. The sinks usually
contain shallow ponds or lakes, and the smaller ones generally support
a thick growth of cypress and other trees. The amount of water in
the ponds and lakes varies with the seasons, and during droughts the
smaller ones become dry. A recent desiccation of the sinks is partly
attributed to the removal of timber, which permits increased evapo-
ration and oxidation of organic matter. Sinks are also known to have
been suddenly drained through subterranean passages.

The scarcity of small tributary creeks and branches is due not so
much to the newness of the land surface as to the fact that much of
the drainage is through subterranean streams. Most of the large
creeks flow sluggishly through wide swampy valleys, and few of them
have any considerable bluffs along their courses. Chattahoochee,
Flint, and Ocmulgee rivers have cut deep terraced valleys 75 to 200
feet below the plain but have comparatively few tributary streams.

The main topographic features of the Dougherty plain have resulted
from therelatively rapid removal in solution of the calcareous materials
that form so large a part of the Vicksburg and the overlying Chat-
tahoochee formation.

ALTAMAHA UPLAND.

The Altamaha upland constitutes the largest physiographic division
of the Coastal Plain. TIts northern boundary runs irregularly between
Waynesboro, Tennille, Dublin, Cochran, and Vienna, and its western
edge lies parallel to and a few miles east of Flint River for as far south
as Decatur County. On thesoutheast, in Effingham, Liberty, Wayne,
Pierce, Ware, and Clinch counties, it merges into the sandy pine flats
of the Okefenokee plain. The division embraces most of the region
popularly known as the wire-grass country and is underlain by the
Alum Bluff formation and by the weathered residual products of
that formation or by younger material of similar lithology. The
. geology, topography, and flora of this region are of peculiar scientific
interest and have been the subject of numerous papers and articles.!

The region can be called an upland only in comparison with the low
coastal plain on the southeast and the adjacent Dougherty plain on
the west; on the whole it is lower than the fall-line hills to the north.
It varies in elevation above sea level from about 470 feet in the north
and west to about 125 feet in the southeast, there being a gradualslope
to the southeast. An ascent or escarpment prominent enough to be

1Loughridge, R. H., Cotton production of the State of Georgia: Tenth Census, vol. 6, Georgia, pp. 15
and 49,1884, Dall, W. H., U. S. Geol. Survey Bull. 84, p. 81, 1891. Harper, R. M., Phytogeographical
sketch of the Altamaha grit region of Georgia: Annals N, Y. Acad. Sci., vol. 17, pt. 1, 1906. McCallie,
S. W., Underground waters of Georgia: Georgia Geol. Survey Bull. 15, pp. 31-32, 1908. Veatoh, Otto,
Altamaha formation of the Coastal Plain of Georgia: Science, vol. 27, pp. 71-74, 1908.
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distinguished by the observant traveler mthout the aid of topographic
maps separates the upland from the Dougherty plain on the west.
The rise from Camilla to Pelham, Mitchell County, over the Atlantic
Coast Line Railroad is 185 feet in 8 miles, and the rise from Bainbridge
east to Climax is 175 feet. Arabi, in Crisp County, Sylvester, in Worth
County, Pelham, in Mitchell County, and Climax, in Decatur County,
ma,y be ¢nsidered as marking approximately the crest of the escarp-
m x\’s\,dx,; “which the elevation gradually decreases to the southeast.
Chara::)é:mstlc of the topography are low ro]lmg hills with smooth or
softened oilines, which, except along the large rivers, do not rise more
than 40 or 30 feet a,bove the valleys. None cf the features suggest
ruggednesg, yet at the same time the region is not monotonously level

_orflat

The soiy » generally sandy and the country in places is thickly
mantled with loose gray sand. The area was originally covered with
a wondesful forest of long—lea.f pine. A characteristic growth is the
Iong, round-bladed, stiff wire grass, Aristida stricta, which grows in
tufts 6 t¢ 8§ inches high.

Streams are much more numerous than on the Dougherty plain and
the coastal flats. Altamaha, Ocmulgee, and Oconee rivers have cut
valleys 100 to 150 feet deep, bordered in a few places by precipitous
bluffs, but except for these the valleys are shallow. Those of the
small streams have low breastlike slopes and may be described as
dish shaped. The creeks flow through broad swampy bottoms, are
generally sluggish, and are characterized by clear water, free from
sediment, in contrast to the muddy waters of the Ocmulgee, Oconee,
and Altamaha. Many of the creeks and branches have their sources
in flat, moist, densely wooded areas locally known as bays. The name
“bay” is generally applied to upland, flat, swampy tracts due to
imperfect drainage and dense vegetation which conserves the rainfall.
These areas are really swamps but are not alluvial in character.
Cluffs Bay, about 7 miles west of Waycross, is an example. The name
is also applied to arms of creek and river swamps which form entrants
into the dry land and which are characterized by a dense growth of
bay trees. The bays contain water, but have no well-defined stream
channels or runs, the water being furnished directly by rainfall and
by seepage from the surrounding higher land.

In the southeastern part of the Altamaha upland the land is more
level and finally merges into the moist pine flats of the Okefenokee
plain. Throughout this part small ¢cypress ponds are numerous, the
valleys of the small streams are more swampy, and the streams them-
selves have banks not more than a foot or two high. The ponds
appear to be the result of irregularities left in the land surface after
the last retreat of the sea.

38418°—wsp 341—15—3
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Along the northern and western edges of the Altamaha upland in
Screven, Wilcox, Crisp, Turner, Worth, and Decatur counties, sinks,
due to the underground solution of limestone, most probably that of
the Chattahoochee formation, were noted.

Among the most interesting features of the Altamaha upland are
the sand hills which border many of the creeks and rivers. These )
hills slope toward the streams, but many of them are only very - — r
slightly or not at all higher than the upland back from the s®ecs.
They are made up of gray, yellow, or light-brown, unconsgolidated,
structureless quartz sand, which in places reaches a thickness of 30
feet. Some of the sand belts are 2 or § miles wide. They run parallel
to the streams, generally on the east or left side. These sand hills
seem to stand at higher elevations than the loose sand-gp~the
first and second Pleistocene terraces of the large rivers.” The most
prominent are those on the east side of Ohoopee River, in Tattnall
County, near Reidsville; along the edst side of Canoochee River; on —— -
Little Ocmulgee River near Helena; #long Satilla River from Way- .
cross westward; and on the east and north sides of Pendleton Creek,
in Emanuel and Toombs counties. A¢ the#foot of some of these hills
are densely wooded, moist sand beds known as hammocks and in
places shallow depressions, so-called sand-hill ponds, which contain
water during rainy periods. The origin of these sands is not yet well
understood. They may have been formed during the Pleistocene
epoch and may be of fluviatile origin, but they have since been in
part shifted by wind. '

In comparison with the Dougherty plain, the Altamaha upland has
a rolling topography, more numerous streams, and fewer lime sinks.
It is not so entirely featureless as the swampy tracts along the coast
and is better drained. In contrast to the fall-line hills it lacks
ruggedness, its valleys are shallower, and its flora is notably different.!

SOUTHERN LIME-SINK REGION.

The southern lime-sink region occupies a small area in the southern
part of the State, embracing the southeastern part of Decatur County,
the southern halves of Grady, Thomas, Brooks, and Lowndes coun-
ties, and adjacent areas in Florida. The topography is hilly and is
characterized by lime sinks, lakes, and ponds.

The surface varies from 150 to 275 feet above sea level, and the
hills rise 50 to 75 feet and in a few places 100 feet above the valleys,
The topography is more rugged than that of the adjacent Altamaha
upland and the Dougherty plain, this difference and other charac-
teristics of the division being due mainly to the differences in the
underlying geologic formations. The lime sinks are due to the under-

1 Ecological studie§ in this region have been made by Dr, R, M. Harper. See Annals New York Acad.
Sei., vol. 17, pt. 1, 1906.
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ground solution of an upper Oligocene limestone, the Chattahoochee
formation, which except in small areas is not the surface formation
but which is overlain by 50 to 100 feet of sand and clay, whose soft
and easily eroded character probably accounts for its greater rugged-
ness as compared with the western lime-sink region (Dougherty
plain). The lakes and ponds occupy depressions caused by the col-
lapse of underground solution caverns in limestones. (See Pl. I,
B.) Some of the lakes cover areas of several hundred acres and are
free froin timber growth, but the smaller and shallower ponds support
a thick growth of cypress. Ocean Pond, in the southern part of
Lowndes County, is one of the largest, having an area of about 6
square miles. The water in these sinks varies with the seasons but
has been known suddenly to disappear or to rise, owing probably
to the opening or closing of underground.passages.
~ The drainage, as in the Dougherty plain, is to some extent subter-
ranean and small streams are not numerous. The rivers of the
region, the Ochlockonee, the Withlacoochee, and other smaller
streams, flow canal-like through broad sand-covered terrace plains.
The water of the streams is not muddy but is dark on account of dis-
solved and suspended organic matter; that of the lakes is clear.
The soil is in many places red sandy clay. Superficial gray sand
such as characterizes the Altamaha upland is not so widely dis-
tributed. The tree growth differs somewhat from that of the wire-
grass region to the north, some oak and hickory being associated
with the long-leaf pine.

OKEFENOKEE PLAIN.

The Okefenokee plain forms a north-south belt 20 to 40 miles wide
in the southeastern part of the Coastal Plain, including parts of
Effingham, Bryan, Liberty, Wayne, Pierce, Camden, Ware, Charlton,
Clinch, and Echols counties. On the west it is bounded approxi-
mately by a line extending from the northeast corner of Effingham
County southwestward nearly to Groveland, Bryan County, thence
to a point a few miles south of Glenville, thence nearly to Jesup and
Waycross, and thence along the western boundary of the Okefenokee
Swamp. The escarpment separating the plain from the Altamaha
upland is poorly defined, and in places the two seem to merge. On
the east the plain is separated from a lower coastal terrace by an
abrupt descent or escarpment. (See p. 36.)

The Okefenokee plain is essentially a featureless sandy flat, in
which there are few streams and many cypress and gum ponds and
swamps, whose areas range from a few acres or a few square miles
to the immense expanse of the Okefenokee Swamp. (See pp. 39-42.)
It thus presents a contrast to the rolling topography and dendritic
drainage of the Altamaha upland. The Okefenokee plain varies in
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elevation above sea level from about 60 to perhaps 125 feet, sloping
eastward about 2 feet to the mile. The drainage is poor, at least 25
per cent of the area being swampy, and the few creeks and branches
flow through broad swampy flats only slightly lower than the general
level. At only a few places are the bluffs as high as 30 or 40 feet.
The flatness of the plain and its swampy condition are due to the
newness of the land surface, the retreat of the sea having taken place
in comparatively recent geologic time, to the low altitude, and to the
fact that the surface formation is a thick, loose, porous sand which
absorbs the rainfall and hence lessens surface erosion. The streams
are sluggish, and their waters, except those of the Altamaha and
Savannah, are black or coffee-colored from organic matter. The
region is characterized by moist long-leaf pine and saw-palmetto
flats, cypress ponds, gallberry flats, and swamps supporting thick
growths of gum and bay.

SATILLA COASTAL LOWLAND,

The Satilla coastal lowland or Satilla plain is a low marine terrace
20 to 35 miles wide that borders the Atlantic Ocean and includes
part or all of the counties of Chatham, Bryan, Liberty, McIntosh,
Glynn, and Camden. (See fig. 1, p. 29.) The western edge of the
plain is marked by a rise of 20 to 40 feet, probably a Pleistocene
shore line, which is prominent at Walthourville, Mount Pleasant,
and Waynesville, and a short distance east of Folkston.

The greater part of the plain is 15 to 25 feet above sea level, but in
a few places it reaches an elevation of about 40 feet. It has a slight
eastward slope, somewhat difficult to estimate but generally less than
a foot to the mile. Although the plain is low, flat, and poorly drained,
it presents several different topographic aspects. It differs from the
Okefenokee plain chiefly in its lower altitude, in its greater area of
swamp and inundated land, and in its topographic forms, which are
incident to low coast land.

The western part of the belt is on the whole a sandy flat plain con-
taining an open growth of long-leaf pine. In the spring and summer
grass and flowers are luxuriant in the open meadows or ‘““savannas.’”’
The surface is dotted with small cypress ponds and contains large
swamp areas, in this respect resembling the higher Okefenokee plain.

Near the coast the plain presents a different aspect. Owing to
recent submergence the coast line is irregular, and a network of
sea islands, tidal rivers, sounds, estuaries, and marshes has been
formed. The land terminates as beach on the sea islands, as sand
bluffs not more than 10 or 15 feet above low tide, and as marshes
at the mouths of the rivers. The islands are sand covered, and some

1 An excellent description is given by R. H. Loughridge, Cotton productwn of the State of Georgia:
Tenth Census, vol. 6, Georgia, p. 51, 1884, .o
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of them exhibit sand dunes, which, however, nowhere reach great
magnitude. Their total area is perhaps 500 to 600 square miles.
The largestiare Cumberland, Jekyl, St. Simon, Sapelo, St. Catherine,
Skidaway, and Tybee. They are of considerable historical interest
and some of them are noted as resorts.

The tree growth of the coast land is characterized by the cabbage
palmetto and live oaks, which are more abundant than farther west.

There are two classes of swamp land, upland and tidal. Swamps
of the upland class, of which Buffalo Swamp, in the western part
of Glynn County, is representative, probably occupy the sites of
former shallow sounds or coastal lagoons and marshes which have
become land through uplift and the retreat of the sea and which have
not been inundated as a result of the later subsidence indicated by
drowned-river courses. Other upland swamps are apparently once
more becoming lagoons, for the subsidence seems to be still going
on and the sea to be slowly encroaching on the land. The best proof
of this is the presence of tree stumps and even dead standing trees
in brackish-water marshes.

The second class, the tidal swamps, occur in considerable areas along
Savannah, Ogeechee, Altamaha, Satilla, and St. Marys rivers. They
differ from salt marshes chiefly in that at high tide they are partly
covered by the backing up of the fresh river water instead of
directly by the sea. They extend up the rivers 10 to 20 miles
beyond the salt marshes, and rice growing is still carried on in
these swamps, but to a much less extent than formerly.

The salt marshes reach their greatest extent at the mouths of the
rivers, but probably do not aggregate more than 150 or 200 square
miles.! They are probably due in the main to submergence of the
coast, although the -silting up of shallow water-covered areas by
sediment carried down by streams has also doubtless been a factor.

The Satilla plain is poorly drained, owing to the newness of the
land surface and its low altitude. The few streams are sluggish,
and with the exception of Savannah and Altamaha rivers, whose
waters are yellow from suspended sediment, are so-called clear-water
streams, whose waters are, however, dark or even black from organic
matter. Most of the streams flow eastward or southeastward, their
courses having been determined by the general slope of the plain.
Satilla and St. Marys rivers, however, in parts of their courses flow
parallel to the coast—that is, at right angles to the terrace slope.

Shight submergence has drowned the streams, converting the
mouths of the large rivers into estuaries navigable for sea-going
vessels for 10 to 20 miles, and changing small streams, mere branches
or-creeks, so far as their lengths are concerned, into estuaries and

1 No survey of the marshland of the State has yet been made, hence accurate figures can not be given.
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so-called rivers. Among the latter are Crooked, Turtle, and Sapelo
rivers. A network of serpentine waterways on the sea islands are
termed creeks and, perhaps inappropriately, rivers.

MINOR FEATURES.
TERRACES.

The terraces constitute an interesting physiographic feature of the
Coastal Plain. They are intimately connected with the Pleistocene
geology of the region, and their nature, origin, and detailed extent
are problems which demand further study with the aid of detailed
topographic maps.

Two broad terrace plains, the Okefenokee and the Satilla (see pp. 35,
- 36), parallel the coast and are easily recognized. Not improbably a
third higher terrace plain exists, but sufficient proof of its existence
has not been obtained to warrant positive statements.

Fluviatile terraces, believed to be equlvalent in age to the two
coastal terrace plalns border the larger rivers. They are best devel-
oped in the upper part of the Coastal Plain along the Chattahoochee,
Ocmulgee, and Savannah, and are conspicuous at Columbus, Macon,
and Augusta. The lower or younger terrace, also known as ‘‘second
bottoms,” lies 15 to 50 feet above the rivers and is a smooth plain
from half a mile to 4 miles in width. (See Pl. IT, 4 and B.) The
upper or older terrace, which lies 50 to 100 feet above the rivers, has
been partly destroyed by the erosion that formed the lower terrace.
The interstream uplands lie 125 to 300 feet or more above the rivers.

STREAMS.

The drainage of the Coastal Plain discharges into the Atlantic
Ocean and the Gulf of Mexico. The main drainage basins are those
of Savannah, Ogeechee, Altamaha, Satilla and St. Marys, Suwannee,
Ochlockonee, and Apalachicola rivers, the last named being drained,
in the State, by Chattahoochee and Flint rivers. The first four
basins, which drain into the Atlantic, cover much the larger portion
of the Coastal Plain of Georgia; the last three drain into the Gulf of
Mexico.

On the basis of origin the rivers of the Coastal Plain fall into two
classes, those originating in the Piedmont Plateau and Appalachian
Mountains and thence traversing the Coastal Plain, and those indige-
nous to or having their source within the Coastal Plain. To the
first class belong the Chattahoochee, Flint, Ocmulgee, Oeconee,
Altamaha, Savannah, and Ogeechee. To the second class, whose
streams are smaller and more numerous, belong the Little Ocmulgee,
Ohoopee, Canoochee, Satilla, St. Marys, Suwannee, Alapaha, With-
lacoochee, and Ochlockonee. Throughout the greater part of its
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course Ogeechee River has much the aspect of a stream of the second
class. (See fig. 2, p. 58.)

The rivers of the first class have greater drainage areas, carry a
greater volume of water, have greater lengths, and have cut deeper
and wider valleys. Their waters, except those of the Ogeechee, are
always more or less muddy, whereas the waters of the streams of the
second class are clear; and this fact furnishes a popular distinction—
““clear-water’* and ‘‘ muddy-water’ streams. The Ocmulgee, Oco-
nee, Altamaha, and Savannah are bordered by lowlands or swamps
reaching maximum widths of 5 or 6 miles, in which a large part
of the sediment is clay, whereas the smaller Coastal Plain rivers of
the second class have sandy banks and are bordered by low terraces
composed almost entirely of sand. The explanation is that streams
of the first class have brought down a large amount of sediment
derived from the red-clay hills of the Piedmont Plateau, whereas
those of the second class flow wholly through areas where the geo-
logic formations are predominantly sand and where erosion is less
active, many of the smaller streams not having cut through even the
superficial sands. .

The rivers crossing the Coastal Plain probably assumed their present
courses on a comparatively level plain as the sea retreated from the
land. As geologic time proceeded each successive uplift of the land
caused the river courses to extend farther southeastward to the new
coast line. The age of the Ocmulgee at the fall line, for instance, is
much greater than that of the Altamaha, which receives its waters
and which, in the lower 20 or 30 miles of its course, flows across the
later Pleistocene plain. The directions of the streams, which, with
certain exceptions, flow south, southeast, and east, are due to the
initial slope of the new land surfaces across which they flowed.

LARKES AND PONDS.

The lakes and ponds of the Coastal Plain are of three types—those
due to lime sinks, those caused by original shallow depressions in the
land surfaces after the retreat of the sea, and those formed on river
flood plains.

Lime-sink lakes and ponds are confined mainly to the western and
southwestern parts of the Coastal Plain—the Dougherty plain and
the southern lime-sink region; some, however, are found in Screven
County, in the southern parts of Burke, Jefferson, and Washington
counties, and along the western edge of the Altamaha upland. The
depressions which lakes and ponds of this type occupy result from

1L Though the indigenous streams of the Coastal Plain are termed “clear,” the water is clear only in that
it is comparatively free from suspended silt and clay. It does not possess the transparency of clear
mountain streams but is pale brownish or even black from organic matter heid in solution and suspension.
The water of Suwannee and St. Marys rivers, near their source, the Okefenokee Swamp, is almost inky.
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the collapse of underground solution caverns in limestone; the
process is still in operation and some of the sinks have formed since
the settlement of these areas. These bodies of water vary in size
from ponds 100 feet across to lakes 6 square miles in area. The
shallow ponds often become dry and the water level in the larger
and deeper ones varies considerably with the seasons. Some attain
considerable depth and are connected by open passages with under-
ground channels; for instance, a sink 90 feet deep, known as Forest
Falls or the Limesink, 8 miles north of Whigham, Grady County,
receives a small stream, which disappears through an opening in the
bottom. Of the larger lakes the most notable are Ocean Pond and
Long Pond in Lowndes County; Original Pond, 3 miles west of Met-
calf; and Rock Pond, near Camilla, Mitchell County.

The ponds, many of them small and shallow, which occupy
origirial depressions in level sandy plains, depend for their existence
on seepage from the surrounding sands, and most of them become
dry in times of severe drought. They are numerous in the south-
eastern part of the Altamaha upland, are typically developed on the
Okefenokee plain, and are present on the Satilla marine-terrace plain
20 to 40 feet above sea level. Most of them support a growth of
cypress and gum. Some rather large untimbered expanses of water
in the Okefenokee Swamp, termed ‘‘lakes,” also belong to this type.

Bodies of water which occupy abandoned channels in the flood
plains of streams are of the type of the numerous lakes that occur
along the lower course of the Mississippi. Most of them are long and
curved, taking the form of oxbows and crescents. Many of them
receive the flood waters of the streams and are therefore generally
less clear than those of the lime-sink lakes and ponds. Some of
them, as Hershman Lake in Screven County and Black Lake in
Wilkinson County, maintain their connection with the parent stream.

FRESH-WATER SWAMPS.

The fresh-water swamps of the Coastal Plain may be included in
two main classes, upland plain and fluviatile.

Upland-plain  swamps.—The upland-plain swamps lie on the
Okefenokee and Satilla plains and owe their existence to the flatness
and consequent imperfect drainage of the land surface. They are
upland in that they lie at higher levels than the river swamps, tide
swamps, and salt marshes, although some of them are not more
than 20 feet above sea level. ‘

Okefenokee Swamp, the largest of this class in Georgia, is perhaps
the greatest natural wonder in the State. It lies in the southeastern
part of the Coastal Plain, in Ware, Charlton, and Clinch counties,
and extends to the Florida line. It has a length of about 40 miles,
a width of 30 miles, and an area of 700 to 800 square miles. The
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swamp has been fully explored by hunters and lumbermen, but no
very extended descriptions of it have been published. The following
excellent short description is that of R. H. Loughridge,! who was
one of a party that made a partial survey of Okefenokee Swamp in
1875:

This swamp has a width of 30 and a length of 40 miles, covering an area of about
500,000 acres. It is in reality an upland swamp, having an altitude of 120 feet above
tidewater on St. Mary’s River, 4 miles distant. A sand ridge (part of the water divide
of the State) 30 feet above the swamp extends along its eastern border to the south,
becoming lower as it reaches the southern horseshoe bend of St. Marys River. The
swamp is highest on the northeast, and falls irregularly to the south and southwest
from 126% to 1111 feet at Ellicott’s mound and on the southwestern corner.

The eastern part, 12 miles in width, is an open “prairie’” or marsh, largely covered
with water, in which are long rushes and water lilies. Under its surface is a dense
body of moss from 4 to 6 feet thick, the great mass of which is decayed, forming muck
and peat. It isso dense that it will readily bear up a man’s weight, merely sinking
a little and rising for many feet around; hence the name of Okefenokee—*‘trembling
earth.” Small islands, covered with clumps of cypress, bay, and cassino, frequently
occur. The western part of the swamp is mostly covered by cypress trees and a dense
growth similar to that of the small swamps outside, so tied together by bamboo briers
and vines as to be impenetrable except by slow and tedious cutting away with bush
knives. Small open marshes, and also a number of large islands, are found throughout
this region. These islands are quite level but are slightly elevated above the swamp
lands and have a sandy soil, with an open timber growth of long-leaf pine and a very
low undergrowth of saw palmetto, and are similar in every respect to the mainland.
Their dimensions are 3 or 4 miles by from 1 to 2, and they are bordered by a low hum-
mock land, on which there is a growth of magnolia, oak, etc. Hunters find deer and
" bear on these islands. The soil or bottom of the swamp proper seems to be but little
else than white sand. ‘

R. M. Harper ? has recently published a description, illustrated
from photographs, in which the literature, history of exploration,
geography, vegetation, and other characteristics of the swamp are
briefly set forth. :

The swamp dates from middle Pleistocene time. It lies upon a
terrace plain, which is correlative with a lower terrace plain lying
from 15 to 40 feet above sea level and extending to the present coast.
The western edge of the lower plain is marked by an escarpment
which is prominent at Waynesville, Mount Pleasant, and Walthour-
ville, and probably represents the shore line of the latest Pleistocene
sea. The next higher plain, the Okefenokee, parallels the lower
plain, extending 20 to 40 miles westward from the escarpment. It is
believed to be a wave-cut plain similar to the lower one and to have
been covered by the sea during middle Pleistocene time. Its western
border, or the shore of the sea covering it, is not plainly marked,
although a good topographic map would probably reveal it; but it is
believed to have extended approximately from Clyo, in Effingham

1 Cotton Production of the State of Georgia: Georgia, Tenth Census, vol. 6, p. 51, 1834,
2 Pop. Sci. Monthly, June, 1909.
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County, southward to a few miles above Hinesville, thence via Jesup,
Offerman, and Waycross to the northern and western borders of
Okefenokee Swamp. It consists of a deposit of sand, laid down
along the coast of the sea and shaped into slightly irregular deposits
by wave currents and wind. The plain itself retains the slightly
uneven floor left by the retreating sea, on which low ridges and heaps
of sand had been piled up as bars at the mouths of bays or as beach
accumulations. One such sand ridge, extending along the east side
of the swamp, acted as a dam to the drainage from the west and caused
the waters to spread out over a broad area which vegetation rapidly
converted into the Okefenokee Swamp.

Big Pond, 7 miles north of Baxley, Appling County, belongs to the
upland, nonalluvial class of swamps and is probably somewhat
similar in origin to Okefenokee Swamp and to the smaller cypress and
gum ponds which are so numerous in the southeastern part of the
Coastal Plain. Although locally termed ‘“pond,” it is more properly
aswamp. Itsonly open water is a small lake in its interior, reported
to be not more than 100 yards long, the area as a whole being thickly
covered with cypress, gum, pine, and an undergrowth of small trees
and bushes. Big Pond lies upon a flat, sandy, pine-covered plain,
about 200 feet above sea level. Its area, including a small swamp
known as Second Pond, is about 8 square miles. The two “ponds”
are connected by a narrow swamp known as Tiger Bay. On the east

side of the swamps is a low ridge covered with superficial gray sand_

reaching a thickness of about 10 feet. Tenmile Creek, a small tribu-
tary of Altamaha River, flows sluggishly from the southern end of
Big Pond.

Some swamps lying on the lower coastal terrace plain 15 to 25 feet
above sea level appear to be the survivors of ancient lagoons or
shallow sounds. Buffalo Swamp,in the western part of Glynn County,
is an example. This swamp extends from Altamaha River south-
ward to Turtle River and has a much greater length than width. It
contains clay and is slightly lower than the sandy pine and palmetto
land on both sides. Oyster shells in the clay bear evidence of its
marine origin. Cabbage palmetto trees near Bladen and Everett are_
possibly survivors from the period when this area was a sound or
marsh. The area is often entirely covered with water during the
rainy season but becomes almost dry in times of drought. Should
the present coast be elevated 20 or 30 feet the waterways and marsh
between St. Simon Island and the mainland would probably become
such an area as Buffalo Swamp.

Fluviatile swamps.—The fluviatile swamps occur on the flood
plains of the streams. Nearly all the streams of the Coastal Plain,
even the small branches, are bordered by swamps, the most extensive
lying along the large rivers The swamp lands lie only a few feet

T —
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above the rivers and the frequent overflows and poor drainage main-
tain them in a swampy condition. Along the lower part of Savannah
River the swamp reaches a width of 5 to 6 miles, the greater part
being on the South Carolina side of the river. It supports a dense
growth of oak, ash, cypress, gum, and pine. Other broad areas of
swamp land lie along the Ogeechee, Altamaha, Oconee, Ocmulgee, and
the upper part of the Flint. Chattahoochee River forms an exception
to the general rule, having scarcely any land along its course in Georgia
which can be termed “swamp.”

The small branches, creeks, and rivers flow through broad, densely
wooded lowlands, the water often spreading out among the trees until
it is difficult to determine just where the channel proper is located.
On many roads crossing the valleys of such streams it is necessary to
construct a succession of low bridges a quarter of a mile to a mile
long, alternating with stretches of earth embankment. Swamps of
this character are notable along Ogeechee River; Williamson Swamp
creek, in Jefferson County; Commissioner Creek, in Wilkinson County;
and along the headwaters of Little and Alapaha rivers, in Tift, Irwin,
and Berrien counties.

The area of fluviatile, or river and creek, flood-plain swamp in the
Georgia Coastal Plain is perhaps 1,000 square miles * most of which
lies 2 to 8 feet above the water level of the streams.

SPRINGS.

A few large springs are of physiographic and geologic interest.
These springs are in limestone areas and seem to be connected with
subterranean streams. Their water is clear and very transparent,
though faintly bluish in color, is but little affected by rains, and prob-
ably comes from considerable depths. At Blue Spring, 4 milessouth of
Albany, the water rises under pressure through a roughly circular
opening in limestone and has an enormous flow. Discharge meas-
urements by B. M. and M. R. Hall ? varied from 26.4 second-feet to
135 second-feet, or approximately 18,000,000 to 87,000,000 gallons
in 24 hours. The spring is the largest in the State. Similar springs
are Blue or Wade Spring, 7 miles east of Quitman; McIntyre Sprmg,
on the Withlacoochee near the Florida line; Blue or Russell Spring, in
Decatur County; Well, Wilkes, and Rock springs, in Laurens County;
and Magnolia Spring, in Jenkins County. These are all large springs
rising through limestone caverns.

Small springs, both permanent and intermittent, of minor impor-
tance, are numerous except along the coastal lowlands.

1No complete survey of the swamp lands of Georgis: has been made, and the figures are only a rough
estimate based on a knowledge of the approximate widths of the swamps along the largest rivers and creeks.
2. 8. Geol. Survey Water-Supply Paper 197, p. 236, 1907.
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ELEVATIONS.!

The Columbus, Talbotton, and Milledgeville quadrangles of the
United States Geological Survey cover small areas along the northern
border of the Coastal Plain in Georgia. The remainder of the Coastal
Plain in this State has not been mapped topographically. The ele-
vations given below will therefore be of interest and of practical value
to those engaged in working out geologic problems and in studying
the underground waters of the State. The list has been compiled
for the most part from published data, though several of the eleva-~
tions given are merely rough estimates based on other elevations
and on knowledge of the topography, supported in a few instances
by aneroid barometer readings. Some may be several feet in error.

FElevations in Georgia.?

The abbreviations used are: A. B. & A., Atlanta, Birmingham & Atlantic Railroad; A. C. L., Atlantic
Coast Line Railroad; C. of Ga., Central of Georgia Railway; Ga. R. R., Georgia Railroad; G. 8. & F.,
Georgia Southern & Florida Railway; L. & N., Louisville & Nashville Railroad; M. D. & 8., Macon,
Dublin & Savannah Railroad; 8. A. L., Seaboard Air Line Railway; U. 8. A. Eng., United States Army
Engineers; U. 8. G. 8., United States Geological Survey.

Abbeville................................Roughestimate. . ............. 225 ?
Abbeville (low water, railroad bridge) . ... . U. S. A.Eng............ ..., 169. 33
Achord. ... . .. ... iil.. U S.G. S 274
Acree, Dougherty County. . ...._._........ A C Lol 205
Adams Park. .. cooeooo .. U.S.G. S, 259
Adel. .. ool G.S.&F. . ... 246
Adrian, Emanuel County._......_......... Rough estimate. . ........._ ... 290 ?
Albany ..o oevnii CoofGa..............o..o.. 184
Albany (Flint Riverlevel)....... ... .... A C L. 127
Alapaha «ooooeeeooi AC Lol 293
Alexanderville..... ... . ... .. il A C L. 153
Allentown........ ... ...l M.D.&S................... 411 ?
Ambrose, Coffee County.. ... ............. AB. &AL 395
Americus. .. ...l CofGa...................... 360
Andersonville. . ........ ... ..o il CoofGa....oooooiiiiiL.. 394
Arabi. . ...l G.8.&F. .. ...l 460
Argyle. oo A.CLo.oooi 161
Arlington...... ... ... ... loll... Rough estimate. . .........._.. 275
Armena........o.... ... S.A Lol 275 2
Ashburn. ...l G.S.&F. ... 450
Augusta (Union Station) . ...._............ City engineer . . .. ........_... 143
Augusta (river gage) ....................... Weather Bureau............... 100
Baconton.....cceceeeioiniii o, AVCC Lol 160
Bainbridge...cceaeeaaaiillll e AC Lo 110
Bainbridge (river level).......... .. ... .. Rough estimate. .......... ... 80
Bartow ...t CoofGa. . ... .. 237 ?
Bath, Richmond County................... Rough estimate. . ............. 400

. 1 Reprinted, with a few additions, from the work of Mr. Veatch published in Geol. Survey Georgia Bull.
26, Pp. 50-57, 1908.

2Compiled chiefly from Dictionary of altitudes in the United States, by Henry Gannett, U. 8. Geol.
Survey Bull. 274, 1908; from thelist ofelevations in Water powers of Georgia, Geol. Survey Georgia Bull.
3~A; from surveys by the U. 8. Corps of Engineers of Ocmulgee, Oconee, Altamaha, and Savannah rivers;
and from the Columbus, Talbotton, and Milledgeville topographic sheets of the U. S. Geological Survey.
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Baxley.. .. ..o U 8. GBS
Belair.... ... Ga.R.R.....................
Berzelia....... ...l Ga.R.R.o....................
Blackshear. ...... ... ... ... ... ... A.C.Looooooii
Bladen..............o.......... SoA Luveeeeee
Blakely................ il Rough estimate. . .............
Blakely.oooooooo oo Weather Bureau...............
Bloomingdale. . . ....... ... ... .. ... CofGa.. ..o
Bonaire. . ... L. G.S.&F. .. ...
Boston...ooeeoio A C L.l
Bostwick (Paschal)........................ CofGa. .. ...o...............
Boulogne, Fla .. ... ... ... . .. ... ... A C L.
Box Springs......ooooiiiiiiiL U. 8. G S
Braganza. . ..... . ... ... ....... A C Lo
Brentwood....coovoiiiiiiiiiiii U.8.G. S :
_ Brewer (Tusculum post office) ............. CoofGae oo
Brookfield..... ...l A.C L.
Brooklyn. .. ......oo.looii . S.A Lo
Brinson. ... ...l A C Lo
Brunswick.. ... ...l Southern Ry..................
Brunswick (city hall).. .. ...... .. . ... U.S8.G 8.
Buena Vista...... ... ...l Rough estimate. . .............
Bullards......... oo U S G Se
Burroughs. . .. ...l A C L.l
Bushnell._.......... e A B &AL
Butler. . ... ... CoofGa.. ...
Byromville.......... ... ... ...l AB.&A. ...
Byron. ... ...l C.ofGa. ..o
Cairo. . . oo AC L.
Camak......... .. ... ... Ga.R.R.. ..ol
Cameron......... ... . ... ...iiiii.i... CoofGa. ..ol
Camilla_ ... .. ... iiil... A C Lo
Carrs station. ....... ... .. .. ... . ... U .S GBS
Cecil... ..ol G 8. &F. ...,
Chauncey. ... . ... ... U.S8.G S
Chula......o.oooioiiiiiiiiiii i G.S. &F. oo
Claxton. . ... ... oo S.A Lo
Clifton. .oo ool CoofGa.......o.o.l..
Climax..........o..o..oiiiiiiiiiill.. A C Lo
Olyo. ..o S.A Lueee oo
Cochran................ SRR U S SO ¢ 0~
Coldbrook, Eﬁingham County .............. Brinson R. R.............. ...
Coleman. ... ... ... il CoofGaooooooa L.
Coley. ..o Southern Ry..................
Collins....ooooii CSLA L
Colom. oo G S &Feeae
Colquitt... .. ..ommmee Rough estimate. .......... ...
Columbus (Union Station)................. CofGaneeeneen oo L.
Columbus (river level).................... U8 G S
Cordele. ... .. ... ......o...o..... G.S. &Feeaea
Orescent........ ... iiiiiiiiiiaa.. Rough estimate. . .............
Culverton. ... ... ... ... ... . ... Ga.R.R.. ... .. ...
Cusseta ..o S.A Lo
Cuthbert. ... CoofGan.ooovonin.

45

206
295

106
22
275
300
24
354
194
669
70

144
167

332
691
104
13
11
590
2569
19

650
365 ?
515
237
578
103
167

500

250
300
395
194 ?

277
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Cutler. . ... ... il G.S.&F. ... 78
Cuyler. ... ... ... SeA L 37 ?
Cycloneter. . ........ ... ... . ... .. ... G.S. &F. 410
Dakota..........ocoooiiiiia L. G S & F i, 410
Darien............ ... ...l Rough estimate. . ............. 15
Dasher. .. ..o G.S. &Foi 185
Davis.oooon A C L.l 238
Davisboro. ...l CoofGa.. oo, 302
Dawson. .. o.ooviiii CofGa._.........o..o.. 352
Dearing.. ... Ga.R.R..............o.... 464
Devereux...... ... il U.S.G. S 877
Dewitt. . .. ... ... Butt'smap.............. . ... 175
Dixie.. ... ... A C L. 130
Dock Junction...... ... ... . ... U.8.G. S 25
Doctortown. . . ... ..., et A C L.l 74
Doctortown (low-water level). ......_.... .. U.S. A BEng........o...o..... 31.72
Domnaldsonville. . ............. ... .. .. A C L. ... 139
DOUGIAS. oo AB.&A ... 388 ?
Doublerun. . ... ... ......o............. AB. &A. ... 363 ?
Dover. ...l CoofGa. ... .. 104
Dry Branch...... .. ... ... . .. .. .. .. M.D. &Sl 368 ?
Dublin... .. ... .. M. D. &S... ..o 1231 ?
Dublin (low-water level).................. U.S.A.Eng................. 160. 6
Dudley. oo M.D. &S 325 ?
Dupont..... ...l A CoLeooo 180
East Albany......... ... ... ...... A C L.l 186
Eastman...... ...l U. S G Seo 357
Eden .. ... CoofGa. ... 34
Bgypte e CoofGa. ...l 132
Eldorado. ... ... ... il G.S. &F..oooo.oLl. 340
Elko. .o G.S.&F 443
Ellabelle. . ... ... .. . i S.A. L....... 93 ?
Ellaville........... .. ... .. .. ..., J. W. Spencer.................. 591
Empire..........oo L U. 8. G 8o 382
Enigma. ... ... ... L. A CL...................... 309
Esquiline.............. ... ...........l.. U.8. G S 300
Eufaula, Ala.... . ... .. ... ... ........ C.ofGa. ..o 211 ?
Everett Ciby...ccoveeeiiea ... U 8. G S - 16
Everett station, Crawford County ........... CoofGa...oveiiii i 362
Everett station (Flint River railroad bridge) .C. of Ga........................ 337
Exeter.. ... ... A C Lo 94
Exloy. e ScA Lo 63
Faceville... ... ... ..o i A C L., 296
Fargo. ... ...l G S . &Fee 116
Fitzgerald.......... . ... ... .. ... .. AB &A. ...l 388 ?
Fitzpatrick........... . . . .. ... ... M.D. &S 541 ?
Fleming. - «ocvoeeemmneeiiiii i, A C Lo 22
Flhnt..ooooo A.C L.l 168
Folkston...... ... . ... ................. A C L. 80
Fort Gaines..........coveeiiiiaia i iaun.. CoofGa.oooiiii 163
Fort Gaines (river level, low Water)........coooouiiioiomii i aiaan . 100 ?

1 Elevations on the M. D. & 8. R. R. are taken from the list given in Water-powers of Georgia: Geol.
Survey Georgia Bull. 3-A, pp. 98-100. Rough corrections were made according to the bench mark estab-
lished on Ocones River at Dublin by U. 8. Army Engineers.
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Fort Mudge..........ooooieeieee . A C L. ..
Fort Valley ... ..o ... CoofGa.n.ooeeee
Fowltown. .........._........ e A C L.
Gallemore (Willis post office).............. M.D. &S
Gardi. ... .. ... . ll.... U S GSeeeeeas
Geneva (station). ... ... ... ... ... U.8.G. S
GeOrgetoOWt e ve e C. of Ga..
Georgetown (low water, Chattahoochee

River). ... Rough estimate.................
Glenmore. ... ... ... A C Lo
Godwinville. .. ... ... .. ... ... . ... .... U.8.G. S
Gordon. . ooe i Coof G
Gordon, Ala,. . .. ........ . ... .. ... ..... A.C.L......... R
Graham.._ ... ... ... Southern Ry..................
GLAVES. - ee e CoofGaeeenee e
Greens Cut... ... C. of Ga..
Griswold..... ... ... C. ofGa...........'..............
Grovania.. ... ... ... ... ..., G.8.&F........
Groveland.. ... .. ... . ... ... ....... S.A Lol
Grovetown........ ... ... Ga. R.Roooeeoi
Guyton......oooooi i CofGa.ooeeo
Hagan...cooeiomee i S A Lo
Hahira. ...... .. ... ... G. 8. &Feeoe
Haleyondale... . ..o .. ... ... C.of Ga......
HalloCa. .o U8 G S
Hardaway.ooeceeeenneoeanen oo AVC L
Hardeeville, S. C. ... ... .. ............ A C Lo
Harlem._............. ceveeeeee-GacRUR L
Harrison, Washmgton County .............. Weather Bureau...............
Hatcher..oooooooeoe e CoofGanneaenae
Hawkinsville. .. ... ... ................. Weather Bureau...............
Hawkinsville (low-water level)._._._.._.... U.S. A Eng......o..........
Haylow. ... ... ... .. GS. &F.............
Hazlehurst. ............. ... ... ... ... ... U.S. G S
Helena...._ ... ... ... .. ... U.8.G. S
Hephzibah._ ... ... .. .. ... ... ... ... Weather Bureau...............
Herndon. ... ... ..., Coof Gaeeeene L
Homerville................................ ACL...... ..
Howard...o..oooooiii i CofGa. oo
Howell.. ... ... L. G.S. &F.
Tnaha....... ... ... G.S. &F ...
Irwinton. ...... ... ... ... ... ..... Rough estimate.................
Isabella (Sylvester). ...................... A C Lo
Jasper, Fla. .. . ... ... ... ... A C. Lol
Jeffersonville..._....... .. ... . ... ...... MD.&S.. ... .-
Jennings, Fla. ... . ... . ... . ..., G.S.&F. ...
JesUp. o U.8. G S
Johnsonville, Jeff Davis County............. Southern Ry..................
Juniperstation..... ... ... .. ... ...... U.S.G.Seeieiiae
Kathleen......... ... .. ..ot G S . &Feei
Kildare, Effingham County................ BrinsonR. R.................
Kingsland......................ceviuionnns S A Lo
Kirtkland................................s AC Lol
Knoxville,,....covermcenerinnneriennnnns J.E. Thomas...ccoeeeeennnn...
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Lake Park.. ... ... ... ... ... ... ...... G.S.&F. ...
Lawton. ... .. C. of Ga

Leary. .. oo oo D. L. Wardroper................
Leesburg. ... ... il Rough estimate. . ..........._.
Lenox.. .. ...l G.S.&F. ...
Lewiston. ... ... .. ....... CoofGaoooeoillL
Lily il AB. &A. ...
Longstreet...... ... ... . .. .. ... U.8.G S
Louisville........o.....o. ... . ... Weather Bureau...............
Ludowici . ceoooiiiiin i A C L.l
Lulaton... ... . ... ... Rough estimate........._.......
Lumber City...coooooioiii U.S.G. S
Lumber City (river level, low water)....... U.S.A. Eng..................
Lumpkin (station)........................ Rough estimate. . .............
Lumpkin....ceeeeeeeoooooooioooo... .. Weather Bureau...............
Lyons.................. e SeA Lo
McBean Station....... e CoofGaenccaeeiane
McClenny, Florida- ... .. ................ SeA Lo
McDonald ... e ACLaee e
MeGriff. oot OIS T € T
MeIntosh....o.oooee oo AC Lo
McRae.......o.....o.ooo.... feeeiaae U.8.G. See L
McIntyre... R O 20 3 i € ;- YA
Macon (Umon Statlon) .................... G 8. &F.
Macon (near Southern Ry. station)......... U.8. G Seeo
Macon (low-water level).................... U.S.A. Eng..................
Macon Junetion................o. oLl Coof GAeueemiiai
Manassas...............Loiiiiil.. SeA Leeii
Marshallville. ... ... ... .. ... .. Coof GAreenieeeeii
Marlow. ..ol Coof G
Mayday........oooo G.S. &F.
Mayfielde.ooooooonoon o Ga.R.Ro..oooooooolll
Meigs. ...l A.C L.
Meinhard. ... .. ... ...l S.A. L.l
Meldrim...........oooi i C. of Ga..
Melrose......oooeeo G. 8. &Foiiiii
Metealf..... ... ... il.. A C.Loo.o
Midville..... ... el Coof GAeeeeeceeece
Milledgeville. .. cveneninnineiin i Ga R R
Milledgeville (low-water level).............. U.S.A.Eng.....oooiot.
MIERusseevereneveenrereennnererennere s G O Glneenec
Millwood - - o coe e AC L. .
MINeold. . ..ceeeee et G.S.&F

MODIAC. - - o e v e e e G.S.&F el
Monteith. ... ...ocvoii e A C Lo
MONteZUMA . <« e eemeeeece e ceeeaaeee oI A C 7 Y
MODtrOSE. - o eveee e e e e M. D& Seeiiiiei e
B0 | D TR Weather Bureau...............
MOITAS. - eeeeeeeeeeeeeeceeeeeeeeeaCiof G
Mount Pleasant. . ......ooooiieeeeeeaas Southern Ry.........ccooonoee
Mlmneﬂyn ................................ LT 4
MUSCOEE- + e eeeeeeeeemmmamammnmmamne U.8. .G S
Myers, Effingham County.................- S.A.L..

Naylor. oo s A C L e

417.5
341

19

28
154
170
186
276
241.29

156

160
220
114
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Nicholls... ... .o ..o o i AB. &A . ............ 3082?
Norwood. ... ..o Ga.R.R...................... 588
Ochillee....... i U.8.G.Seeieii 273
Ochlockonee.............................. A C L. 263
Ochwalkee (low water, Oconee River)...... U.8. A Engeeeeocieeiiiaan. 114. 4
OCOnee. ..ot CoofGaneenoeeeoia i .. 223
Odum. ...l U. 8. G S 1556
Offerman..... . ... ... . ................. A C Lo 106
Ogeechee.. . ... ... .. . .liiiiiil.. C.ofGa........o..... .. 111
Oglethorpe.........ooo.oo i . CoofGan e 299
Ohoopee. ... . ...l S A Lo 187
Olver....... ... i CoofGaneeeiiei 140
Omaha (station)................. ool Rough estimate................. 240
Ousley.... ... .. ... ... ... A C L. 148
Paramore Hill.. .. ... ... .. ... . ... CofGa.ooeeeeiicioiioo.. 235
Parrott. ...l S.A Lo 482
Paschal. .. ..o .o il CoofGa.ooooooiiiiiL. 669
Patterson. ... ... ... A C Lo 104
Pearson.....o...oo..oiiiiiiiiii.. A C Lol 205
Pelham.. ... il AC. Lol 355
Pembroke. .. ... ... ... .iiiiiiii... SeA. L 101
Pendarvis................. ... U.8.G. S 85
Pennick ...l U.8.G. 8. 18
Perkins................oiiilLL C. of Ga e ieeeiaao... 25272
Pikes Peak (station)............ ... .. ... M.D. &S 534
Pinegrove... ... .. ... ... ... U.8. G S 229
Pinehurst. ... ... LLiill.. G.S.&F.................. -.. 390
Pineora..coooneoniio i CoofGaoeeeianiioiioo. T8
Piscola, Brooks County.................... Weather Bureau........._..... 190
Pooler.... .. ... ...l CoofGaoooooo 23
Poulan............o.o . AC L 345
Powersville......... ... ... ... ... ... CoofGan........o..l.L. 385
Quitman............o.oLLiiiiiiiiia. A C. L. 173
Racepond............ . ...l A C. Lol 148
Rebecca..............o....... AB &AL 373 ?
Recovery... ... .o iii.. A C Lo 189
Register........o...o.o... Rough estimate................. 225 7
Renfroes..... .. ... ... S.A Lo 601 ?
Reynolds. ... L. CoofGa..ooool 433
Riceboro...... .. ... ...l Rough estimate................. 15
Richland................. ... S A Lo 600
Richwood.......... ... ... ... ... G.S. &F. ... 358
Rincon.....ooooooo i SVAL L 75
River Junction, Fla.._..... ... ........... L& N 84
Roberta. .. ... ...l Rough estimate................. 620
Robertsstation ........... ... Ga.R. Rl 557
Rockyford.. ...l C.ofGaeeeeeiii i 130
Rogers.. ..ol CoofGanoo i 159
Saffold.ee e e A C Lol 105
Saffold (level of Chattahoochee River) ... .. Rough estimate................. 65
St. George. ... ... G.B. &F .o 78
St.Marys ... ...Rough estimate................. 12
Sandersville.............................. Rough estimate.........._...... 470
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Satilla......oooooii A C L. 96
Satilla (riverlevel)................ .. ....,A.C.L....... ... 71
Savanmah....... .. . .. . ... . ... A C Lo 21
Scarboro. ... L. C.ofGa.. ool 147
Schlatterville......_......... ... ... ... ... A C Lol 133
Scotland. ... ... U.8. G. S 142
Screven. . ... A C Lo 124
Shell Bluff Landing, Burke County......... U. S. A. Eng. (low water)...... 87
Shell Bluff Landing, Burke County.__...... U. S. A. Eng. (highest point).. 237
Shellman........._............. ..., C.ofGa..ooooooii. 379 ?
Sibley. i G.S.&F 440
Sisters Ferry (Savannah River), Effingham
“County ...l U.S.A. Eng (low Water) ...... 20. 03

Smithville..................... e C. of Ga.. - /4
Sofkee. ...l G.8. & F ...................... 370
Soperton......... ... ... Rough estimate............_.... 290
Sparks. ... G.S. &F.............l. 241
Sparta.......oo.oo.....Ga.R.RLoolll 557
Sprmgﬁeld ................................. Rough estimate................. 100
Statesboro................ .. Rough estimate 175 to 200
Sterling........o...o oL U.S.G. 8o .21 -
Stillmore (highest land).................._ .. Rough estimate................. 300
Stillwell, Effingham County................ SoA Lol 69
Stockton.... ... ool A C Lo 187
Sulphur Springs....... ... .. .. ... ... U.S.G. S 300
Sumner.. ...l A.C. Lo 373
Sunhill.. ..o C. of Ga.. eeeeeooo.. 362
Surrency.............. ... U. 8. G. S ..................... 187
Swift Creek. ... ... . ... M.D. &S 324 ?
Sycamore................oiii . GOSUE . 415
Sylvania...................................Rough estimate................. 200
Sylvester...... .. ... ..., AC Lol 370 ?
Talbotton ... ... oL U.8.G.S.o 726
Tarrytown. ............. . ... Rough estimate................. 290 ?
Tennille....... ... ... ... C. of Ga 469
Thalman. ... ... Rough estimate........_........ 20
Thelma. ... oo Lol G.S. &F....l.. 158
Thomas. «oceuneeia C. of Ga 285
Thomasville. ... ... ... ... .. ... ... ... A C Lol 250
ThOomSON - . . -« oo Ga.R. R 503
Tifton. ..ol A C Lol 370
Tivola. ... ..., G. 8. &F. ...l 300
Toomsboro. ..........oooe il CoofGane e 227
TOWDS. e el U.S.G.Seeenn L 128
Tusculum.............o.... ... ... CoofGaneemianeai 134
2 A C Lol 332
Unadilla.....o. ...l G.S.&F 412
Upatole.ooooii i U.8.G. S 418
Uptonville..........o...o..o ... A Co Lo 83
Valambrosa. ... ... M.D. &S 258 ?
Valdosta. . ALC Lo 215
Valona, McIntosh County ................... Weather Bureau............... 10
Vidaliaooooooooooii . S A Lol 257 ?



ELEVATIONS,.
Wadley..oeee i CoofGaneenennaaee i
Wainwright (Uptonville station) ............ A C L.
Walden..................... s CoofGan.oeei
Walthourville........... ... ... ... A C Lo
Waresboro. . ....cooeiinoi oo A.C L.
Warrenton. . ... . .iiiiioiiil.. Ga. R. R.
Waverly. ... S.A. Lo
WaYCrO8S. .« ceeeeoi e A C Lol
Waynesboro................................C. of Ga
Waynesville_ .. _._.... ... ... . . ... A C Lol
L T WA 80
Wellston. ... L. G.S.&F. ... ..
Wenona. ... o G. 8. &F. ... ...
Westlake. .. ... ... ... U.S.G. S
Weston. . e SUALL
Wheaton, Apphng County.......u.........U S.G. S
Whigham........... e AC L.
Whiteoak......... ... ceeeens S.A Lo
Willis (Gallemore) ......................... M.D. &S
Weston. . S A Lol
WileoX oo Southern Ry..................
Willacoochee. N . A.C L.
Willingham. ... . ..o ll.. A C Lol
Winchester.............. ... ... CoofGaneeiieiiiii il
Woodbine.......................o.llLL S A Lo
Worth. ..o LGS &
' c: AB. &AL
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GEOLOGY.
GEOLOGIC PROVINCES.!

Georgia may be divided into three major geologic provinces: (1)
The Paleozoic area; (2) the crystalline area; (3) the Coastal Plain.
The Coastal Plain, the largest of the three, covers approximately
35,000 square miles.

The rocks of the Paleozoic area are limestones, shales, and sand-
stones, which have been subjected to great dynamic movements and
have been strongly folded and faulted. They range in age from
Lower Cambrian to Pennsylvanian.

The rocks of the crystalline area, which includes the Piedmont
Plateau and the Blue Ridge, are of igneous or metamorphic origin and
include granites, gneisses, schists, basic eruptives, and highly meta-
morphosed shales, sandstones, and limestones. They. constitute the
oldest rocks of the State and are probably in the main of pre-Cambrian
age. They have been subjected to great orogenic movements, have
been folded, faulted, and otherwise profoundly altered.

The rocks of the Coastal Plain are sands, clays, marls, and, subor-
dinately, limestones and sandstones. They arelargely unconsolidated
and are comparatively little altered from their original condition.
Pronounced folding and faulting are entirely absent. The sediments
of the Coastal Plain are the youngest beds in the State. They range
in age from Lower Cretaceous to Recent and lie upon the upturned,
planated rocks of the ancient crystalline complex. They are mainly
marine deposits, the component materials of which were derived from
the crystalline rocks to the north, their bulk representing the erosion
of a vertical thickness of 2,000 feet or more. The boundary between
these two major provinces, the Coastal Plain and the crystalline area,
is known as the fall line.

DEPOSITS OF THE COASTAL PLAIN.
STRATIGRAPHIC SUCCESSION.

The deposits of the Coastal Plain underlie an immense area and have
an estimated maximum thickness of 4,500 to 5,000 feet, the aggregate
of separate strata which vary lithologically and faunally. A table of
the subdivisions recognized in Georgia is given on pages 53-55, the
areal distribution of the formations is shown on the map (PL III),
and the general structure and relations of the deposits are shown in
two sections (PL. IV).

1The text of this report from pages 52 to 59, inclusive, with the addition of the sections shown on PL
TV and some minor changes, is essentially a reprint from the report of Mr. Veatch in Georgia Geol. Sur-
vey Bull. 26, pp. 58-65, 1908,
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The great geologic periods Cretaceous, Tertiary, and Quaternary
are based on the life forms preserved in the rocks and on the great
physical or climatic changes that have taken place on the earth.
The broader subdivisions, such as Lower Cretaceous, Upper Creta-
ceous, Eocene, and Oligocene, are based mainly on the forms preserved
in the rocks and are also of world-wide .application. Further subdi-
visions are provincial, and still further minor subdivisions are local
and are based upon fossils, peculiar lithologic characters, stratigraphic
continuity, surface configuration, or physiography, or a combination
of some or all of these. To attempt to recognize mappable minor
subdivisions of the strata either by their fossils or their lithology
leads to confusion. The fossils are studied because of their value in
correlating deposits of widely separated localities, the ideuntity of
which it is not possible to prove by stratigraphic continuity or actual
tracing.

Sections in Mississippi, Alabama, and Florida have been taken as
standards of comparison for the formations of Georgia for the reason
that stratigraphic studies were first prosecuted in those localities.
For the sake of uniformity and to avoid confusion the accepted geo-
logic names employed to designate the formations and groups which
extend from the States mentioned into Georgia are adopted in this
report.

The general lithologic character and thickness of the subdivisions
are shown in the table on pages 53-55. Their aggregate thickness is
4,500 to 5,000 feet, of which 2,000 to 2,500 is Cretaceous, approxi-
mately as much mere is Tertiary, and probably not more than 100
feet is Quaternary. Precise measurements of thickness can not be
given, chiefly because of the inconstancy of the strata both along the
strike and dip, the merging of strata faunally and lithologically, the
paucity of fossil remains, and the paucity of natural exposures.

STRUCTURE.

Dip and strike.—The strata of the Coa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>